PC17US00/13389 

WO 00/71736 



WE CLAIM: 

-J——-.-— — r.rrr 

constitutive or inducible promoter. 

2 . ^^odofc.ain.Uwhere^aidconrpoundisa^-O-meury.a.ed 

isoflavonoid phytoalexin. 

3. Ther»e*odo f c laim uwhere i nsa i dco m po«„d,a4.-0- r nethv ta ,ed 

isoflavonoid nutraceutical. 

4 . Th e m e*odofc 1 a i rnMor3,whereinsaid feg mentco m pn S e S SEQID 

NO:l. 

5 ^methodofciaim .. 2 or 3, wherein said fra^en, comprises a scue.ee 
e^atle^modera.ehybn.uzationwimSEQIDNO:!. 

a ~\<\ 4' rt-methvlated isoflavonoid compound 
7 . THemetirodofdaim^ereinsaidcompoundisa^-O-me^ 



isoflavonoid phytoalexin. 

8 . TO erneti 1 odofdaim6, W hereinsaidcompoundisa4,0-me dl y 1 a t ed 

isoflavonoid nutraceutical. 

, ^ m e ft odo f c 1 ai m 6. 7 „rS, wh erein*enative D K A o tS aidtar 8 e,p 1 ant 

encodes said enzymes. 
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10. The method of claim 6, 7 or 8, wherein said target plant is genetically 
transformed to encode for at least one said enzyme 

1 1 . The method of claim 9, wherein said fragment comprises SEQ ID NO: 1 . 

12. The method of claim 9, wherein said fragment comprises a sequence 
exhibiting at least moderate hybridization with SEQ ID NO: 1 . 

13. The method of claim 1 0, wherein said fragment comprises SEQ ID NO: 1 . 

14. The method of claim 1 0, wherein said fragment comprises a sequence 
exhibiting at least moderate hybridization with SEQ ID NO: 1 . 

15. A method for producing at least one 4'-0-methylated isoflavonoid 
nutraceutical in non-plant cell system by expression of a DNA fragment comprising an 
isoflavone O-methyltransferase gene under the control of a suitable constitutive or inducible 
promoter in cells that have been genetically transformed to contain all the other necessary 
enzymes of isoflavonoid biosynthesis to make said 4'-0-methylated isoflavonoid 
nutraceutical. 

1 6. The method of claim 1 5, wherein said fragment comprises SEQ ID NO: 1 . 

1 7. The method of claim 1 5, wherein said fragment comprises a sequence 
exhibiting at least moderate hybridization with SEQ ID NO: 1 . 

18. A method for decreasing the levels of formononetin, at least one of its 
conjugates or mixtures thereof in a transgenic forage legume comprising antisense 
expression, sense gene-mediated silencing, or nucleic acid-mediated insertional inactivation 
of a DNA fragment comprising an isoflavone O-methyltransferase gene under the control of 
a suitable constitutive or inducible promoter. 

1 9. The method of claim 1 8, wherein said fragment comprises SEQ ID NO: 1 . 

20. The method of claim 18, wherein said fragment comprises a sequence 
exhibiting at least moderate hybridization with SEQ ID NO:l. 

2 1 . The method of claim 18, 1 9 or 20, wherein said legume is alfalfa. 
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22 Am e«hodfordec re as i ng a .elev el ofa tl eas,one4-.«la.ed 
TdNaI^— ganisoflavoneO-methyitransferase gene to form a transgemc 

control of a suitable constitutive or inducible promoter. 

23 ^enreUtodofclairnZ^hereinsaidcorapoundisseleoted&omtogroup 

phytoalexin conjugate and mixtures thereof. 

24 . TiemetodofclaimaiorlS.whereinsaidfragmentcomprisesSEQID 

NO:l. 

25 lt eme*odofcla to2 2or23,v A ereinsaidfragrnen,cor nP ri S esase< 1 uence 

exbibitrng at least moderate hybridization with SEQ ID NO:l. 

26 Amefltodfordecreasingmelevelofatleastone^-O-memyla^d 

• , ., „„„»4- o-methvlatedisoflavonoidnutraceuucalor 

ilrpromoter^erebyUtcreasing .e, eve, of dte corresponding non-memylated 
precursor, its conjugate or mixture thereof. 

27 . The method of claim 26, wherein said fragment comprises SEQ ID NO:l. 

28 The method of claim 26, wherein said fragment comprises a sequence 
exhibiting at least moderate hybridization with SEQ ID NO:l . 

29 Ame^odformeproductionofaT-O-meUtyia^isoflavonoidcornpound 

iMfl avone precursor said 7-O-memyla^d isoflavono.d compound, satd.ntactp 
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cell suspension cultures transfonned with a DNA^gment comprising an isoflavone O- 
methyltransferase gene under the control of a suitable constitutive or inducible promoter. 

30. The method of claim 29, wherein said fragment comprises SEQ ID NO:l. 

31. The method of claim 29, wherein said fragment comprises a sequence 
exhibiting at least moderate hybridization with SEQ ID NO:l . 

32 A method for the production of a 7-0-methylated isoflavonoid compounds 
comprising contactingasoluble or immobilized isoflavone O-methyltransfexase enzyme 
with a non-methylated isoflavone precursor to said 7-O-methylated isoflavonoad 
O compound, wherein said enzyme is produced by the expression of a DNA fragment 

% 5 encoding the isoflavone O^emyltransferase gene in transgenic plants, transfected yeast, 
p or transfected insect cells. 

% 33 The method of claim 32, wherein said fragment comprises SEQ ID NO:l. 

^ 34. The method of claim 32, wherein said fragment comprises a sequence 

H; exhibiting at least moderate hybridization with SEQ ID NO:l. 

1 35. A method to detect 4'-0-methyltransferase comprising the steps of 

£ a) preparing tissue that may have 4'-0-methyltransferase; 

b) incubating said tissue with a first antibody that binds 4'-0- 

methyltransferase; 

c) removing said antibody that did not bind to said tissue; and 

d) incubating said tissue with a second antibody that binds said first 
antibody, said second antibody being detectably labeled. 

36. A method of increasing disease resistance in atarget plant by transforming 
said target plant wilh a DNA fragment comprising an isoflavone O-methyltransferase 
gene wherein said transformed plant exhibits increased levels of at least one 4>-0- 
methylated isoflavonoid when compared to levels of said 4'-0-methylated isoflavonoid 

5 in plants of the same species which do not comprise said DNA fragment. 

37. The method of claim 36, wherein said fragment comprises SEQ ID NO:l. 
30 
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38. The method of elite. 36, wherein said fiagment comprises a sequence 
exhibiting at least moderate hybridization with SEQ ID NO:l. 

39 inacompodtioncornpris^atle^one^^-memylatedisoflavonoid 
suitable for adn^Uonasaafooo^an^ 
supp.ement.anutraceu^ 

5 ^aDNAfragmentcomprisu*^ 

^.o.eveUofsaid^O-memyla.edisoflavonoidmp.antsof^samesp^ 
3 which do not comprise said DNA fragment. 

S 40. The composition of claim 39, wherein said fragment comprises SEQ ID 

U\ NO:l. 

S " 4 1. The composition of cla^ 

U exhibiting at least moderate hybridization with SEQ ID NO:l . 

42. ^ecompositionofclaim39,40or41,whe r einsaidtransgenicplanti Sa 



s 

O legume 



43 Atr^genicplantcomprisingatleastonerecombinantDNAsequence 
encodmgapornonofaniso^voneO-me^^^^ 

Lavnoidlpounfcwhen^^ 

sequence. 

44 SeedfromatransgenicplantcomprisingatleastonerecombinantDKA 

compounds in plants of the same species which do not comprise said recombinant DNA 

sequence. 
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45 Progeny^ma1ra ffi genic P l ant «»mpriBing«lea S to n erecombu 1 aotDNA 
sequent encoding a portion of anisoflavoneO-meftylt^faasegene,^^ 
piaotuponexpr.ssionofsaidgeneedubi.sinorea.edl^sof 4--0-methy.a«ed 
l fl avonoidcompoundswhen«mpa^^^ 

5 compounds in plant, of the same species which do no. comprise said recount DNA 

sequence. 

46 Progenyfiomseedofattansgenicplantcomprisingatlcastone 
recomWnaotDNAscquenceenco^^ 

S l ffiyl atediso fl avonoid^^ 

• 5 isoflOTO noid compounds M ^ 
Cl recombinant DNA sequence. 

" 47 A transgenic plant comprising at least one recombinant DNA sequence 

« cTmr-udswhencomparedtoleve^^^ 

48 SeedtomatransgenicplantcornprisingatleastonerecombinantDNA 
sequence encoding aporuonof an isoflavone <«lWeras. — sa,d 
piant upon expression of said gene exhibits decreased levels of A'-O-methy lated 
LftavLidcompounds.hencomparedto levels of said 4,0-^lated .soflaW 
5 compounds inplants of me same species which do notcomprise said recombinant DNA 
sequence. 

49 Progeny from a transgenic plant comprising at least one recombinant DNA 
sequence encoding a portion of an isotoone 0-memyl.ransferase gene, wherein sa,d 
p la ntu P onex rM ssionofsaidgeneexmb iB decreasedlevelsof4'.0-methyla.ed 

Iflavonoidcompoundswhencompar^^^ 
5 compounds inplants of the same species which do not comprise said recombinant DNA 

sequence. 
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50. Progeny from seed of a transgenic plant comprising at least one recombinant 
DNA sequence encoding a portion of an isoflavone O-methyltransferase gene, wherein 
said plant upon expression of said gene exhibits decreased levels of 4'-0-methylated 
isoflavonoid compounds when compared to levels of said 4'-0-methylated isoflavonoid 
compounds in plants of the same species which do not comprise said recombinant DNA 
sequence. 
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